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1
SYSTEMS AND METHODS FOR ALL-SHAPE
MODIFIED BUILDING BLOCK
APPLICATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and is a Continu-
ation-in-Part of U.S. application Ser. No. 14/029,630, filed
Sep. 17,2013, which is incorporated herein by reference in its
entirety.

FIELD

The present invention relates to building blocks, and spe-
cifically to magnetic educational toy blocks.

BACKGROUND

Building blocks may be assembled in various configura-
tions to form different geometric structures. Groups of build-
ing blocks may be used as an educational toy by children, or
may be used by adults or children to explore various three-
dimensional shapes.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11s aperspective view of an All-Shape building block.

FIG. 2 is a front view of a circular face of an All-Shape
building block.

FIG. 3 is aperspective view of an All-Shape building block.

FIG. 4 is a front view of magnetic material placement
within the circular face of the All-Shape building block.

FIG. 5 is a perspective view of an All-Shape building block
with magnetic materials.

FIG. 6 is a perspective view of an All-Shape building block
with flange closing directions.

FIG. 7 is a perspective view of an All-Shape building block
with closed flanges.

FIG. 8 is a perspective view 800 of two nested All-Shape
building blocks.

FIG. 9 is a perspective view of six connected All-Shape
building blocks.

FIG. 10 is a diagrammatic view of a partially collapsed
arrangement of six All-Shape building blocks.

FIG. 11 is a diagrammatic view of a partially extended
arrangement of six All-Shape building blocks.

DETAILED DESCRIPTION

Building blocks may be shaped as platonic solids. All-
Shape building blocks may be modified to include a flange on
each tetrahedron edge, where each flange and each tetrahe-
dron vertex may include magnetic materials (e.g., magnets,
ferromagnetic metals). All-Shape building blocks may be
combined to form or give the appearance of various geometric
structures, and the included magnetic materials may be used
to retain the formed geometric structure shape.

In the following description, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration specific embodiments that
may be practiced. These embodiments are described in suf-
ficient detail to enable those skilled in the art to practice the
invention, and it is to be understood that other embodiments
may be utilized and that structural, logical, and electrical
changes may be made without departing from the scope of the
present invention. The following description of example
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2

embodiments is, therefore, not to be taken in a limited sense,
and the scope of the present invention is defined by the
appended claims.

FIG. 1 is a perspective view 100 of an All-Shape building
block. An example tetrahedron is formed of four triangular
faces, and may be thought of as a triangular pyramid. Each
tetrahedron includes four vertices, and includes six edges.
Each of the triangular faces may be formed using an equilat-
eral, isosceles, or scalene triangle, such that the triangular
faces meet to form the four vertices and six edges.

FIG. 2 is a front view 200 of a circular face of an All-Shape
building block. The face in FIG. 2 is shown as a circle 210,
though ellipsoid or other shapes may be used. The circular
face 210 may be made of a transparent material, and may be
of a uniform or nonuniform thickness. The circular face 210
may include one or more photovoltaic cells, and may be used
in solar power applications. For example, the cross-section of
the circular face 210 may be convex or concave, and may be
used as a lens in various optical applications. The circular face
210 may include various color patterns. The circular face 210
may circumscribe a triangle 220, such as a triangular face of
a tetrahedron. The triangle may be comprised of three one
hundred and twenty degree angles, such as in an equilateral
triangle.

Various additional ornamental designs may be used on
each side of the circular face 210, and may include a straight
line on each side of the circumscribed triangle 220. The
straight line may be a projection of the triangle edge, where
two such lines at a triangle vertex form a one hundred and
twenty degree angle. Various designs may include lines com-
prised of magnetic tape, where information may be encoded
or transferred using the magnetic tape. For example, standard
magnetic tape encoders and readers may be used to record or
read information encoded on a magnetic tape stripe on an
exterior surface. Various designs may include lines comprised
of electrically conductive materials, such as copper. The cir-
cular face 210 may be constructed using a flexible material to
allow the three portions of the circular face extending beyond
the inscribed triangle to be folded toward the viewer to form
flanges 232, 234, and 236. In another embodiment, the circu-
lar face 210 and flanges 232, 234, and 236 are constructed
using a semi-flexible or inflexible material and connected at
each triangle edge using a hinge, where the hinge may be
constructed using a flexible material or a mechanical hinge.
The flanges of four such circular faces may be connected to
form an All-Shape building block, such as is shown in FIG. 3.

FIG. 3 is a perspective view 300 of an All-Shape building
block. The All-Shape building block includes four connected
circular faces. The flanges of four such circular faces may be
connected to form All-Shape flanges 310, 312, 316, 318, and
320. The circular faces may be connected such that the flanges
310, 312, 316, 318, and 320 are flat, and the triangles
inscribed in each of the four connected circular faces may
form a tetrahedral inner space 330. In other embodiments, the
circular faces may be connected at or near the circumference
of'each circular face such that the flanges 310, 312, 316, 318,
and 320 define an inner volume (e.g., inner pocket). The
outermost arcuate portions of the All-Shape flanges 310, 312,
316, 318, and 320 may define a spherical volume that corre-
sponds with the circumscribed sphere (e.g., circumsphere)
surrounding the tetrahedral inner space 330.

The All-Shape building block may be transparent, may be
translucent, may include a semi-transparent material com-
prised of a color, or may include a solid (e.g., opaque) mate-
rial. The tetrahedral inner space 330 may include one or more
gasses, such as noble gasses or gasses that are translucent or
colored. The tetrahedral inner space 330 may include one or
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more fluids (e.g., gasses or liquids). The fluid may be selected
according to its response to solar heating. For example, a fluid
may expand in response to solar heating and cause the flanges
to open. In another example, a fluid with a high heat capacity
may store energy received from solar heating, such as in
concentrated solar power applications. The fluid may be
selected according to its ability to change color or light
absorption. For example, a suspended particle fluid may tran-
sition from a clouded appearance to a translucent appearance
in the presence of an electrical voltage. Various levels of
transparency or various shades of color may be used for the
each side of the tetrahedral inner space 330 or for each of the
All-Shape flanges 310, 312, 316, 318. The use of semi-trans-
parent materials of various colors may allow the colors to be
combined depending on orientation. For example, if the
device is held so a blue face is superimposed on a yellow face,
the object may appear green. Similarly, multiple All-Shape
building blocks may be combined to yield various colors.
Multiple All-Shape building blocks may be combined to form
the appearance of various platonic solids, where the platonic
solid appearance may depend on each All-Shape building
block’s specific periodicities of motion and wave positions in
time as indicated by the direction of particular intersecting
linear projections. For example, the vertices of four All-Shape
building blocks using tetrahedral configurations may be com-
bined to form a larger tetrahedron, where the larger tetrahe-
dron maintains the one hundred and twenty degree angle at
each of its vertices.

The All-Shape building block may alter its appearance
based on the presence of electrical current. For example,
using electrochemical materials, application of an electrical
current may transition one or more surfaces of the All-Shape
building block to translucent, clouded, or colored. A solid
All-Shape building block may be used to conduct vibration,
such as in acoustic or other applications. For example,
induced mechanical vibration may be used in vibration
therapy. The All-Shape building block may be constructed
using a conductive material for various electrical applica-
tions. For example, one or more of the faces of the All-Shape
building block may be comprised of silicon, where the silicon
is arranged to function as a resistor, inductor, capacitor,
microchip (e.g., integrated circuit), or other electrical com-
ponent.

FIG. 4 is a front view 400 of magnetic material placement
within the circular face of the All-Shape building block. Each
face may include magnetic material within each of six loca-
tions 410, 412, 416, 418, and 420. In some embodiments,
each of six locations 410, 412, 416, 418, and 420 may form
vacant spaces when four circular faces are connected to form
an All-Shape building block. For example, flange locations
412, 414, and 420 may form disc-shaped vacant spaces, and
vertex locations 410, 416, and 418 may form smaller tetrahe-
dron-shaped vacant spaces, such as is shown in FIG. 5.

FIG. 5 is a perspective view 500 of an All-Shape building
block with magnetic materials. The vertices of the tetrahe-
dron may include four tetrahedron-shaped vacant spaces 512,
514, 516, 518 for retaining magnetic material. The tetrahe-
dron-shaped vacant spaces 512, 514, 516, 518 may retain
magnetic material in a fixed position, or may allow magnetic
material to shift in response to attraction or repulsion from
other magnetic materials. For example, a vertex from one
All-Shape building block is brought in close proximity to a
vertex from another All-Shape building block, the magnets
within each vertex may reorient themselves such that the
vertices attract and secure the vertices to each other. Simi-
larly, the flanges of the circular faces may include six disc-
shaped vacant spaces 520, 522, 524, 526, 528, 530 for retain-
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4

ing magnetic material, which may retain magnetic material in
afixed position or allow magnetic material to shift in response
to attraction or repulsion from other magnetic materials. The
magnetic material may be used to arrange multiple All-Shape
building blocks, or multiple non-magnetic blocks may be
stacked, grouped in a pile, arranged on a flat surface, glued, or
held together by any other means.

The combination of the four tetrahedron-shaped vacant
spaces 512, 514, 516, 518 and six disc-shaped vacant spaces
520,522, 524,526,528, 530 may be arranged to focus energy
on a point within or external to the All-Shape building block.
For example, the magnetic material may be arranged to create
a positive magnetic polarity on two of the four faces of the
All-Shape building block and a negative polarity on the other
two faces. Similarly, when conductive material is used on or
within the All-Shape building block, the magnetic material
may be used to create a positive or negative polarity on a
region of the All-Shape building block.

FIG. 6 is a perspective view 600 of an All-Shape building
block with flange closing directions 610, 612, 614, 616, 618,
and 620. Each flange may be constructed using a semi-flex-
ible or inflexible material and connected at each triangle edge
using a hinge, where the hinge may be constructed using a
flexible material or a mechanical hinge. The flanges may be
collapsed (e.g., closed) toward the tetrahedral center of the
All-Shape building block, and may become flush (e.g., copla-
nar) with the respective tetrahedral surfaces. The tetrahedral
surfaces may also be collapsed to allow nesting (e.g., stack-
ing) of two or more All-Shape building blocks, such as is
shown in FIG. 8. The flanges may be collapsed in the direc-
tions shown in FIG. 6, or may be collapsed in a different
combination of directions.

The flanges may be collapsed or opened fully or partially
through various methods. The flanges may be collapsed or
opened by various active mechanical or electromechanical
devices. These devices may include hydraulic actuators, ser-
vos, or other mechanical or electromechanical means. For
example, the flanges or inner tetrahedral surfaces may contain
magnetic or electromagnetic material, and one or more elec-
tromagnets may be energized selectively to collapse or open
one or more flanges. In embodiments where the flanges define
an inner volume, the flanges may be collapsed or opened by
heating or cooling a fluid (e.g., increasing or decreasing
molecular vibration) contained within the All-Shape. For
example, the fluid may be heated using solar energy, and the
expanding fluid may fill the flanges and cause them to open.
The flanges may be collapsed or opened by various passive
methods, such as collapsing and opening opposing flanges
alternatingly in response to a fluid. For example, wind may
open a flange and cause the All-Shape device to rotate, and as
the flange rotates into the wind, the wind may collapse that
flange.

FIG. 7 is a perspective view 700 of an All-Shape building
block with closed flanges 710, 712, 714, 716, 718, and 720.
The flanges may be collapsed toward the tetrahedral center of
the All-Shape building block as shown in FIG. 6. The flanges
may be closed partially or completely, where a completely
closed flange may be flush with the respective tetrahedral
surface.

FIG. 8 is a perspective view 800 of two nested All-Shape
building blocks. At least one tetrahedral surface may be col-
lapsed or removed, such as surface 810. Two or more All-
Shape building blocks may be nested, and may be connected
at one or more connection points via mechanical, magnetic,
or by other means. For example, magnetic flange 812 may
adhere to magnetic tetrahedral inner space 822, flange 814
may adhere to space 824, and flange 816 may adhere to space



US 9,168,465 B2

5

826. Multiple All-Shape devices may be nested on one or
more of the four tetrahedral vertices. For example, multiple
devices may be nested on the three bottom vertices to form a
tripod configuration, and multiple devices may be nested on
the top vertex to form a vertical column. In an additional
example, a second nested tripod configuration could be
arranged on the vertical column, where each of the three
tripod legs serves as a counterbalance for the other two tripod
legs. Any combination of nested All-Shape devices may be
used to form larger structures. Nested All-Shape structures
may be expanded or reinforced by adding a circular All-Shape
side, such as is shown in FIG. 4. For example, a magnetic
circular All-Shape side may be connected to corresponding
magnets on two nested All-Shape device flanges, thereby
expanding the surface area and supporting the connection
between the two nested All-Shape devices. All-Shape devices
may be designed asymmetrically so that a series of All-Shape
building blocks may be connected to form a circle or other
shape, such as is shown in FIG. 9.

FIG.91s a perspective view 900 of six connected All-Shape
building blocks. Six All-Shape building blocks 910,912, 914,
916, 918, and 920 are shown, but any number of All-Shape
building blocks may be connected to form a closed chain
polygon (e.g., triangle, square, pentagon, etc.). The building
blocks may be connected to each other by magnetic means, by
soldering, or by other means. Alternatively, the building
blocks may be connected to a center hub 930 using one or
more spokes 940, 942, 944, 946, 948, and 950 per building
block. The connected building blocks may be configured to
rotate around the center hub, such as in response to a fluid
flow (e.g., gas or liquid). For example, the connected building
blocks may be used in a turbine configuration, where each
All-Shape building block is configured to spill and catch air
depending on the angles of the flanges and orientations of the
All-Shape devices to cause the six connected building blocks
to rotate. As another example, the connected building blocks
may be used in a water wheel configuration, where water may
contact flanges on the leftmost building blocks 918 and 920,
and cause all connected building blocks to rotate counter-
clockwise. The building blocks may be adjusted to change the
angular velocity, rotational direction, or other response of the
connected building blocks to movement of a fluid across the
surface of the All-Shape devices. Adjustments may include
collapsing or opening individual flanges, or extending or
retracting the respective building blocks relative to the hub. In
embodiments where the building blocks are formed from or
include a framework comprised of a conductive material, the
connected building blocks may be arranged to form an
antenna, such as for terrestrial or satellite communication.
The connected building blocks may be used to conduct vibra-
tion, such as in acoustic applications, vibration therapy, or
other applications. Other hydrodynamic or aerodynamic
applications may be used.

FIG. 10 is a diagrammatic view 1000 of a partially col-
lapsed arrangement of six All-Shape building blocks. Six
All-Shape building blocks 1010,1012,1014,1016, 1018, and
1020 are shown, but any number of All-Shape building blocks
may be connected to form a collapsed arrangement of All-
Shape building blocks. The spokes 1040, 1042, 1044, 1046,
1048, and 1050 described with respect to FIG. 9 may extend
or retract in a plane perpendicular to the axis of rotation of the
connected building blocks. Alternatively, the spokes may col-
lapse toward or extended away from the axis of rotation in
other directions (e.g., analogous to collapsing or deploying an
umbrella), as is shown in FIG. 10. Each spoke may be
extended or retracted individually, or all spokes may be con-
nected to a central extension device 1030. An actuator 1060
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may be used to move the central extension device 1030, such
as a hydraulic actuator. The actuator 1060 may also be con-
nected via hardware control lines (e.g., tension cables, push-
rods, pulleys, etc.) or electronic control lines to each of the
All-Shape building blocks, and may control flange positions
or building block orientation. For example, the actuator 1060
may transmit a signal via an electronic control line to one or
more of the All-Shape building blocks 1010, 1012, 1014,
1016, 1018, and 1020 to collapse or extend one or more
flanges via electromechanical means.

FIG. 11 is a diagrammatic view 1100 of a partially
extended arrangement of six All-Shape building blocks. Six
All-Shape building blocks 1110,1112,1114,1116, 1118, and
1120 are shown, but any number of All-Shape building blocks
may be connected to form an extended arrangement of All-
Shape building blocks. In contrast to the collapsed hub and
spoke configuration described with respect to FIG. 9, the hub
and spokes 1140, 1142, 1144, 1146, 1148, and 1150 may be
extended away from the axis of rotation by using extending
the central extension device 1130 with an actuator 1160.

This invention is intended to cover all changes and modi-
fications of the example embodiments described herein that
do not constitute departures from the scope of the claims.

What is claimed is:

1. A plurality of tetrahedral building blocks, each tetrahe-
dral building block comprising:

atetrahedron including four tetrahedral surfaces, six edges,
and four vertices;

a flange disposed on each of the six edges, wherein the
flanges are flexibly attached to each of the six edges, and
wherein each flange is configurable to collapse toward or
extend away from one of the tetrahedral surfaces; and

a flange hardware control line to control a flange angle for
each flange with respect to one of the tetrahedral sur-
faces.

2. The plurality of tetrahedral building blocks of claim 1,
each tetrahedral building block further including a spoke
attached to the tetrahedron, wherein the plurality of spokes
are connected to a hub.

3. The plurality of tetrahedral building blocks of claim 2,
wherein each spoke includes a spoke actuator configured to
extend each tetrahedron away from the hub and to retract each
tetrahedron toward the hub.

4. The plurality of tetrahedral building blocks of claim 2,
wherein the plurality of tetrahedral building blocks are con-
figured to rotate around the hub in response to a flow of gas or
liquid.

5. The plurality of tetrahedral building blocks of claim 1,
wherein at least one of the tetrahedral surfaces may be col-
lapsed to allow nesting of a plurality of tetrahedral building
blocks.

6. The plurality of tetrahedral building blocks of claim 5,
further including a plurality of magnetic materials disposed
within the tetrahedron or flanges, wherein the plurality of
magnetic materials enable a magnetic connection among the
plurality of tetrahedral building blocks.

7. A plurality of tetrahedral building blocks, each tetrahe-
dral building block comprising:

atetrahedron including four tetrahedral surfaces, six edges,
and four vertices;

a flange disposed on each of the six edges, wherein the
flanges are flexibly attached to each of the six edges; and

a spoke attached to the tetrahedron, wherein the plurality of
spokes are connected to a hub,

wherein the plurality of tetrahedral building blocks are
configured to rotate around the hub in response to a flow
of gas or liquid.
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8. The plurality of tetrahedral building blocks of claim 7,
wherein each flange is arranged to collapse toward and extend
away from one of the tetrahedral surfaces.

9. The plurality of tetrahedral building blocks of claim 8,
each tetrahedral building block further including a flange
hardware control line to control a flange angle for each flange
with respect to one of the tetrahedral surfaces.

10. The plurality of tetrahedral building blocks of claim 7,
wherein at least one of the tetrahedral surfaces may be col-
lapsed to allow nesting of a plurality of tetrahedral building
blocks.

11. The plurality of tetrahedral building blocks of claim 10,
further including a plurality of magnetic materials disposed
within the tetrahedron or flanges, wherein the plurality of
magnetic materials enable a magnetic connection among the
plurality of tetrahedral building blocks.
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